PATENT 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In Re Application of: Chen- Yang et al. 

Group Art Unit: Unassigned 

Serial No.: Unassigned 

Examiner: Unassigned 

Filed: March 3, 2004 

Docket No. 250325-1010 
For: Mesporous Silica/Fluorinated Polymer Composite Material 



CLAIM OF PRIORITY TO AND 
SUBMISSION OF CERTIFIED COPY OF REPUBLIC OF CHINA APPLICATION 

PURSUANT TO 35 U.S.C. $119 

Commissioner for Patents 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 
Sir: 

In regard to the above-identified pending patent application and in accordance with 35 
U.S.C. §119, Applicants hereby claim priority to and the benefit of the filing date of 
Republic of China patent application entitled, "Mesporous Silica/Fluorinated Polymer 
Composite Material", filed December 4, 2003, and assigned serial number 92134139. 
Further pursuant to 35 U.S.C. §119, enclosed is a certified copy of the Republic of China 
patent application 

Respectfully Submitted, 



THOMAS, KAYDEN, HORSTEMEYER 
& RISLEY, L.L.P. 




Daniel R. McCIure, Reg. No. 38,962 



100 Galleria Parkway, Suite 1750 
Atlanta, Georgia 30339 
770-933-9500 
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This is to certify that annexed is a true copy fron/ the records of this 
office of the application as originally filed which is identified hereunder : 

: © to 2003 12 04 a 
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ft* A 


1. Stephen S, K. HSIUNG 




* i i 



# ^ * M - ** t ?L fL 4b ft. ^ #7 41 ^ # 

ft ' & & 4* 1 0 5. 7 0 $ * ?l «. ^ 0 . 1 5 0 nm ^ & m. *- 

St |it?L '14 ~ ft >fb >S.30J-904# to • * 

* rfr € t £fc * te # $c # it > XLfaf&m ffo # it • a A* M 
- * *L «. ~ ft <b ^ / ft. ^ * ^ 4fc «. ^ # ft ' * & ^ ^ «. 

& # ft itDk<4 ^ Df <0. 04 ^CTE<6 0ppm tie. ft *L <b ± tb $ 
?l # J$,0. 1 5.50nm ^ ^ £1 .|± i&f^ + Tlte — *t4t#A*L 

% & to • ^#^4Lt?L'l± — ft-fb^/ft. & 38. ^ «7 #1 ^ # 

45. > ( — ) - ^ $ ft & SI A : % 5c m 

( ^ ) > & $ ft £ B] ^ it # ft * # Sfe ft Jf- VL m : & • 



/"c - ^^-SsM^iSj-ic- (%t B fl&M '• Mesoporous silica/f luorinated polymer composite 
material) 

A mesoporous s i 1 i ca/ f 1 uor i na ted polymer 
composite material, which comprises 10 to 70 parts 
by weight of hydrophobic modified mesoporous 
silica with a pore size of 0. 1 to 50nm and 30 to 
90 parts by weight of a fluorinated polymer, and a 
mesoporous s i 1 i ca/ f 1 uor i na t ed polymer composite 
material, which comprises hydrophobic modified 
mesoporous silica with a pore size of 0. 1 to 50nm 
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* %:$L&*ft$$$r (%t a R&1& • Mesoporous si 1 ica/f luorinated polymer composite 
material) 

and a fluorinated polymer in a ratio of amount to 
give the composite material having Dk<4, Df<0.04, 
and CTE<60ppm. The composite material has a low 
dielectric constant, a low dissipation factor, and 
a low coefficient of thermal expansion, and is 
suitable used in printed circuit boards or 
substrates in high frequency application. 
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^ # B 3 * M - « t *L -I± ~ ft 4b ^ ^ # 

ft . 4l • *#«¥i4L + ^te~ft.4b#/flfc$^4fe#.^ 

# 34 • ^ * £ & & «i * jgt f 4^ t ?L 4± — ft >fb ^ ^ a 

* ^ to t ' * # *r *€ ^ *t - IS. : M ft # *t - J£ Ifc 

#> *t » ' M -kP ep #j % fa & ft iH 



[ & # & #T ] 

Bt^iftitJL*^^*.* ' € J. o°a $ itj *2 $ m 'b * ft 

t . jfc 3£ #j *t WMHz Sj ft -fSGHz • ffij ^ ft M lb # ft it 

30GHz ° ^Japan Jisso Technology Road Map • 1 999 • 
EI A J t # % <¥i ' © it 20 10 . ^Dk ( ^ t # *t 

(dielectric cons tan t ) ) #j # * ^ 1 . 0 5.4. 7 Pal • Df ($ 
ft ^(dissipation f ac t or ) ) & 0 . 0 1 S. 0 . 1 5 ^ ft • ffri CTE 
{ % Wl i% ^(coefficient of thermal expansion)) 
3 5.60 ppm/ °C (10- 6 )A^ ° Dk **Df ^ #J l^ft it & 

# & f # M ' i I i I. ffl I ' ItM'J^* - rfij & & 
#K*>%*7t#-'k%%Z-rH tfjCTE tti ' £ £ i§ 

fit ffl *J O • atlOtl^lif^fe^M^l^ili 
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3. * ftWiiiW (2) 

& fa ' iH *o^E9^^^p(polytetrafluoroethylene | 
(PTFE)) & • *fe & # & 4& 4iDk ( #j2. 0) **Df ( #j 0. 00 04) 
ft ' is. £CTE «p *fc A( #) 140 ppm/ °C ) » /^ttt^ftt^: *'J 
ffl ^ a 4&CTE ft 4l 44( f i 1 ler) a P$- 4& *CTE ft «• 

# ffi ft 4b itk. h i$L 44 ^ ^PTFE ^ -^CTE ft 
^ . 4§. — ft 4b ^ <l± A ' ^ °& Ftt * . «r K ^ | i # t 
& - M $i ?K it ' J- & 4£ & fci CTE ft & i£ £q ?l > #f S 

;&o>v4l — ft4b*?*#j^60 4t"ff^fcbiL*-»iaa^^.|L 
4b ^ 6<jDk ft & i^(Dk &4) • * 4£ & & ^Dk ft 4a M 
(2. 7 5.2. 8 • rfo PM& & ffl 4l 4f ft ° 

« *» • * B * *«J * 4, 849, 284 * * - « * *L # *4 ' 
4fc -&PTFE |£ ito ^ — ft 4b ^ ^, ^ 44 & Ff- 4&CTE ft » -to 44 
^4^63 #71 ± ft ^ tb 4l ft > It'JDk £2. 64 #2. 83 4l 
r-1 ' ADf £0. 0022 #0. 0064 ^ ft • # 44 ^ ft 

(silane)Bf » Dk H'J -£2. 76 #2. 9 1 4L ft ' AD f 0 . 0 0 1 6 ft 0 . 

0034 4l ft ' &CTE *>J %P it ^6 #23 ppm/ °C ^ ft • 45l & HDf 
ftCTEft ^ 'It ^ T ' iit*^m#^&fe# 44 ^Dk Mj A 2*2 • 
J. £- i£ ^ $•] ft ffl * * t ?l ^(mesoporous) #J ~ ft 4b ^ • 

X iH ■!*> • H: @ J* *•] % 5 , 1 4 9 , 5 9 0 ft 4% ^ - « & & # 
44 ' fife- T 41 m — ft 4b ^ *o ^ *h . X*>Ttl 

(microf iber) %. fa %k %\ %L 0. & -f $ & '14 » 41 ffl 63 5. 

71 4 ft -§■ tb 4l 44 ^ ft » flf Ht 4* ^Dk * Df frCTE #J & 

2.64^2.91 ^0.0016 5.0.0046 ^6 5.23 ppm/ °C 0 >fe |b ^Df 
#CTE ft ^ 'It ^ T ' Jt # #»J m # 4l jfe. & # 44 ^Dk ^ Ml A ^ 
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i * ®*fti$L*n (3) 

2 ' JL & # * m 4£ ffl * # + ?L sH 6*1 ~ ft 4b - I 
[ # f*3 g. ] 

£ ^ #7 %l & # ' £Dk<4 * Df <0. 0 4 >&CTE<6 0ppm » ^ i& 
ffl ^ Ep *J % Q- ' ^iij^&fo • 

^ t II <I4 — ft 4b # / ft & % & to & # ' & 
#10 5.70 4 * 4fr 4l II «. & 0 . 1 5. 5 0 n m ^ m. fa * '14 & f 4l t 
?L 14 — ft 4b ^ ' ^30i90f t#4ia^ • 

*■ # a;? ^ £ - t IL '14 — ft 4b V / IL * * ^ ^ ^ # 

# ' & & ^ it & # & i£Dk<4 - Df <0. 04 ^CTE<60ppm ^ 
'14 f ^ # bb # II 4£ ^7 0 . 1 5. 5 0 n m ^ & SlL * '14 2ic ft 4l t 
IL '14 — ft 4b # ^ ft % %l & to ° 

% m 4l t IL 14 — ft 4b # / ft % % & to %L & # *4 ^Dk 
H D f <fc £ ^ 'b ' i§ ffl ^ € -f- J. «& II £a. >J> ^ $ M 4b ^ $ 

# • JLCTE 46. T «, 1 SS # # ^CTE tt. fl& ii * « ^ ' * # * 
S * *L & ^ A *§ ^CTE itMi&i&^ifbjktfLm & 

[ ^ «, 2r A ] 

t IL 14 ~ ft 4b ^ / |L % * ^ 46 ^ # ' & 

# 4i 4*T *T it J-X -L 44 f fcb • $3t 4i #J 1 0 5. 7 0 4 i ' It 4£ 
1,20 1.60 f ft • 4i ^305.504* ttaH^ ^0.1 
5. 5 0 nm ^ IS. ftt ^44 St f t IL '14 ft 4b # » >5L 4ft 4i .^J 3 0 5. 
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i » ftWiSLW (4) 

90f f t » Hft £4 0 5.50 f f t 

* * a 3 m it m ^ & sk. * 44 & 

# ?l ft A 'J> ft 2 5. 5 0 nm ^ M ( m 
*fc ' MHil^'liJtfffo^ » Bfc f & 
5.50 nm ^ £ S f*3 • ?L 5P3 ^ Hfc BL 
*L jH # ?»J 3r -sr £ ^ g'J m H & * 

t ?l 44 — a 4b # £ ^ XL m % 
*t # A 'h £ 0 . 3 # m f] 1 0 0 /z m ^ ffl 

_h it t *L '14 ~ ft 4b tL & & 

# ° |ti'#^"^r" 5 r^4"Microporous and Mesoporous 
materials, 48, 2001, 2 7 5.1 37 H #r i& 4l # S$ • # »T 





^ JS) 






# © ^ <i4 #j ( i$ & m • 


• I* * S! # * 










& ft '14 ^ & >s «i4 #j ) -t *; 


1 4ft *» It # — ft 4b 




# ** 


* 


*( s 


i 1 i c a s o u r c e ) ( iH -k° • 


E9 ft ^ - E9 


¥ & 






¥ & 






h m 






© 44 M & & ' fl& 4* 




ft 4b 














% * 




PI- 48, 


4*7 f * # - 7> € 1f 


*t(Dk) $ ^ 4& «t 


(Df ) 


' m 




jtb t 


?L ^ jf £ ® at f ' a & # - «8t * 44 4L 4t 


© ° 


it & 


f 




4b f ^ ^ a ^ ° 






4b ^ 






4 4*J *> it m. * 44 Kfc f #J 


#| t ?L '14 — ft 4b 




£ 4- 


1* 




& & a* * -L ' it f «J at f 
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' ^^4i ^505.70^4 45j 



f 4^ t ?L -14 — ft 4b *p h A 
t ?L ) ft 4b ^ H 

4)J**?LSHA'h^*«j0.1 
' 4J-J*»^"5^H^iSc,^r^ » 
* fl'j ?»J • IS. ®5l ^ 44 at f 

> ^- 4fc 4& 4fi X. -t ' 4a "3T 



* ^ m # ^ IS. * *L # ffij 



JL - ®*HiSLW (5) 

•\± ~ & 4b & & tL & 9h & & & ?l m 1*1 & & • ff\ 4t ffl 
m. * at f %1 • a^tett^fc+JLte — llMb^A*^ % * 
•Ml 4b & to ' **«**- i T#t^.|L'fb^*.fl&4LSiOH*.^i6M 

# ^ & A «5l * *i ^ *p molecular moiety)^ » -T 

: ^ *fc ft - & 'fb ^ m - & fcm - a * ft to * • ^ 

*fe ft T * : **15.3-IB^ilSI^.^Isi^,&^^^ > * # 

^ ^ 4i i ^ ^ - *^15.8'fgl4ai5j^^l5]^&^=-^^,^ 
¥ • A4b#*fe«-sr#fr]:fr : * * 1 5. 3 ^ 4a isj & * ra ^ & & 

& 4b& EL * & % \ £5 1® ft & ^ ft 3L & JL & 4b ^- *>? 

> A%\s-8mtem$L*m*-')fc&3L&4bs.tp%L • g- t 

# 1 5. 1 0 #1 ^ ' #4 *i : TMCS ( = f 
(trimethylchlorosilane)) - ^i*rjt.r-¥|k|i£?*&, 
(isopropyldimethylchlorosilane) - ^^.-^f^-lt^^ 

( pheny 1 d i me thy 1 ch 1 oros i 1 ane ) - ^ZTi— f^H^^ 
(t-butyldimethylcholrosilane) - 3, 3, 3- =. |L ^ Z~ It 
^ ( 3 , 3, 3-trifluoropropyltrichlorosilane) * 3, 3, 3 - 
^- fL ^ & — f & H ^ ( 3 , 3, 3-trifluoropropyl 
dime thy lchlorosi lane) • £ fa ft °T ^ #J # • & — #1 

«fc - 1@ a _L ^ £ ft ' #4 *a : |f ^ > ^ f fa > a £ *fc * 

m « 3- ^. »r > *j ** «f & * <f± t #i ^ a. t a — % 

4b & © • ffl 4L SSL *Jc 44 & f^U^^i^i 4b ^ 
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i • (6) 

m • * t ' ^ & ^ *j *> n & f & & & =- t n & ^ ^ 

(3, 3, 3-trifluoropropyltrimethoxysilane) ^ & 
^ ' & - fl$ ^- ^ & & ^ 

& J= ¥ & & # 4& * J£ & 2L %L * ^3,3,3-^a^& 

-H. ¥ % & & VL • Hft***^-flL*.^«fc A3, 3, 3- a « 
^ j= f % & # • iS4b#;l&&^&fcJ^3,3,3-.= *Li5&-=- 
a ^ «fc '3,3,3- = I^I^-fllt^fe - &. & m ¥x & - 

* # 91 m 4£ ffl & % & ^ #7 ^ *] & * E9 ft. & * # 

^1^*1 * ftlbJ^flft^^fc^CW^ft.?*** * ^ a * 

#7 > Jstft^^ 32. $Kalkoxy fluoroethylene 

copolymer) - 2>^e3|l^^^-^.^ (ethylene 
tetrafluoroethylene copolymer) * M » $t 4£ es 

l^jf^^ls ^ ^^a^^P * ^Aa^^f ' Alt 
^ f E9 It ^ j# - ^.^^/^^p - 

*#W^ + *Lte — JMb#/*L* «. & to «. # *t #1 
* ^ * fli « 3fc #. *fc & % t ?l 'l± — ft 4b # «t & * fl& ^ *fc 
:W'ft.**£'& + ffij*St4* • ^ ^ % & m #']*4,335,180flfc 

£H^DkfeJU . m & fc. ^ rfr € ^ £U . 0 5.4. 7 4^ 

ft 09 -A ' t f a°n ^ ^ f f t >1 t ^ ^ f f ' & « & & 5fr & 

#f 0f 4* * A 4S, • £ *■ # B ^ 4l t ?L tt a 4b ^ / a * ^ 4fc 
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i » (7) 

«f #J -fr f ' S *b T If- 46. ^ # 44 ^ & ^ m & • isj > 

*»J ffl % * *£ 4l t ?l -14. K «t A 44 » H If- to 44 lit ffl 

# ' T U ft *I f t -7- ffl & 4& • * it ^ ft % fcb 45. > 

&w&i$i& & Ik ' # m & m ft & 

If *r € *t ' ft $ #fc4&*HI:fr4S«t*L if ;&* o 

# 4L t *L -14 ~*L*b#/*Lfc*^4fc4i.^**44 • 

#5 5.120 « Jtte^5JL60^&j^m#*t ; 1.4i4 • 
|,1.4il.84Lfrf f t ; ^0.00085.0.04 ' £ AO. 0008 
5.0. 005 ^ $ *fc #. it • ^^ift^^^fe^fe^-fltffl ' £ £- 

f ^ # # ^) ^ $ 1 # *t ^Thermal Mechanical 
Analyzr (TMA)(Seiko Instrument ^ ^lTMA SS120)_tfe 
m m Xk # ife *r • «F #- o°a a * 0 & it 1 0 °C / ^ #^11. A 
&250 °C ' Jfc&JlgJ!fe*J-a£.#IB ' & & & & H & W 

0 & # 44 #jDk #Df -T & ffl 5. >/n. IB. *L( AC impedance) ft 
#r ^Agilent E4 9 9 1 A IB. *C ^ *f #. Ji a 1 GHz #j M % 4r »J 

* • 

* B ^ tff «. ffl 4l t ?l '|± — IL lb ^ * ' T S J6 * & & 
_L f. ^ J| ri ^ ML # f ( *J *» ' * i& ^ i£r # ) ft 18 
£ ' «. * t ?l — H lb ^ / ft. A * ^ 4«r ^ # 44 ^XTE ^ 
H * ML # f « 5£ ' fi,^*^ffeti^$Il^iiAf^ 
^ Ml ^ & 4K. *J ^ 4l -ft fl> • - t ft t ' m & t «fi — a ^b 
^ * ^ ' m ft Ms. ^.CTE <t ^ ^ • 
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i - ftWSLW (8) 

* # w 4l t ?i ~ a 4b ^ / #l & ^ ^ #7 ?i ^ # # n £ 

it - ^ ❖ * * I* ^(aicrof iber) * jfc H # *f? * Jt *«» * 
^ ^ i§ t t ^ ^ # ^ t • 

m % Kt ' $ & T i£ tb & « #° * 2fc « W *s tfc ^ «• IB , * 

3fc 4?'] • 

[ * « 3 

HL 4# W *L it «. «L * & f 4L t ?l *fc jz- &4b*P 

^CTMABr (&4b+*r&=.?£.l£ 
(cetyl-trimethyl-ammonium bromide) # T 5t 3r 3£ 

^NH40H * « «. * • -fr * # T ' ilfTEOS (en & IL & # *fc) * 
#o 5. _h it • ^ iK m % Jf bb 4? CTMABr : TEOS : NH 4 0H : 

H 2 0 = 1.0 : 4 . 5 : 53. 8 : 624. 0 • f ^ If it t 490 t T ^ I 
2 4 * i$ o & & % fS -;f i& ft - m At * jfe 

ft • iKF m # ^ *fr *( 4 it ^ Js,MCM-41 ) 45 5 0 °C T £ IL t 
*g fc6 * B$«$^l«i • m & # ^MCM-41 m %l & ^ ^ # 
TMCS ( =. f & & # ^.(trimethylchlorosi lane)) /HMDS 
( ^ f — ^fl£*£.(hexamethyldisilazane)) ( g tbl •: 
1 ) ^ 7jc f & t • ^60°C Til >ft48 * 8f . jMF #i ft 
P£ • alt*?**!** M » ^ & II 8 0 °C T It, m 2 * . & 
ft*PtiL4b*L — &4b& ' *P ' & SSL * & f 4l t ?l 4± — |L 4b 
^ - m U, & f JSL St f 4^ t *L *t — ft 4b & jffi *t ^ fir W 
SE ( d ( 1 0 0 ) ) - fcb ^ fir ft ( BET ) ( S BTE ) * *l RK & ft * ?L a * 
?L ^ JJE ^ ( A 0 ) - A *L m M- & ' *» ^ 1 m 7F ' £K JSL W t^FT I R & 
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i « ®WtSL*J\ (9) 

n - XRD - IL «L «. J» W >&BJH *L ^I^^(^««J4to^l * 2 - 3a £ 

& 3 b n m yfr ) ° 



4t i 





d(100) 


Sbte 












(A) 


(m 2 /g) 


(cm 3 /g) 


(A) 


(A) 


(A) 




40.3 


924.0 


0.8 


27.0 


46.5 


19.5 




42.2 


793.6 


0.4 


19.2 


48.7 


29.5 


9 1 n m 


F T I R & If 


» (a) M ? 




& & f 



~ a 4b ^ *g 4a # # <l± # #j >fi f. £ 1 1 0 0 cm" 1 * 8 0 0 cnr 1 A 
460cm" 1 ' ft£Si-04L#.^(vibration) ' 960cm- 1 &Si-OH 
( *>? %L SfO ' 1 64 0cm" 1 34 0 0 cm" 1 M % °& m -h ^H 2 0 • El 

^SiOH £M£ $c A ' ^tt*J5.«E6«j^^.«.WtA*60H 2 0 • X 

m 4l ^ Pg • ( b ) ffi 7f? & *S & it 2St ft ^ t *L — ft. 4b ^. & *fc 
£340 Ocm" 1 6^ -OH »& C a£ II P£ » flo 8 4 7cm" 1 *° 2 970cm" 1 
PA m ^Si-CH 3 *oCH 3 #j <%L • aft * 4^Si (CH 3 ) 3 & 6 

* Sfc tk m 4i * © • 

£2H«5F=.4BR£ k -8: : *■ & *8 ( A &a ) * & jtg tit ( # 
&b) J8L&. ft 1t( & fcc) * ?l '14 — ft 4b ^ fl *t(MCM-41 ) #J X 
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i » *st*nta*n (io) 

it & m m ( xrd ) • m & n m ?i m m *\ ^ & & • & % 2 m t ^ 

4r M f& 12- 0 ^^^(position)^^^(intensity)^^^c 
«Mb*h**t*tt*# m *a * fti to ' « ^ at f ft. ^ ?l a ** # «. 

$ 3a m m 7F at f 5fr * ft t ?l «l± ~ a 4b ^ ft 4l it & 
«.0£WtA#3bB£ £BJH ?l m ft m ' #f#J>]tt*tijL3F**' 
£1 - *«L«tW***|.^-^Eg^«LW*^jS. ^.(type IV 
i so therm) > 3. at f #j t ?L ~ & >fb ft 4, S» % m. & 
&} Ml % ft A i£ # • ft ?L >3 * $L ft 'h -fa 4fc H # & • 

f ^ i t I ( TEM ) » 3* #] * *t A30 * A20 * ' # *T * ft 
ft, ft * >J ^ % ft t *L 4l & m • 
1f #'J 

W ^ jR. # #J1 m H # 4l at f ^MCM-41 > ^ /vPTFE #1 
^. ( & *L&:***I£^&jlfcMft*ft*L4b#] 
(perfluoroalkane carboxy salt emulsifying agent) # 

T • Sl>fc&^#r#4L&Ot ' aMCM-41^4# £MCM-41 
&PTFE 4l ± * ^ #J &0% ( flt Jb tb > 10% > 2 0% > 30% > 
40% - &50% ^ tb # ' ^ #J ^ 3 % ^ #7 • a * & S 

#J OJO ' * 1 3 0 °C T It « 2 * B$ « # » #J - 
4L t ?L *t ^ H >fb ^ / a ^ ^ #f & ^ # *4 - 

^^/r#^#^-!l*^Lli^^ i m^^^^^^^ 340 o C 

« ' ^[4f-*»*24LitiJt • m # 41 ^ — IL ^b ^ 4l & 
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i * fttytSLW (11) 

© 4L # & ^. t ffi & ffl (SEM) (10000 • 30000 te) & 
^,^5a>^5bffl^T7F • * t MCM-41 & 30 ~k §;% 3l & fa & & 
^#^^.€-^^^Lffl(10000^ ' 30 00 0 te) ^ *J*« *5cA5d 

m m ^ • ^ # 5c ^5d ffl t ' -r £ ^ fj — & 4t ^ « *t a- 4* 

^ (ft, $ * & ty) * ° 



* 2 







10% 
MCM-41 


20% 
MCM-41 


30% 
MCM-41 


40% 
MCM-41 


50% 
MCM-41 


Dk(lGHz) 


2.05 


2.02 


2.06 


1.94 


1.70 


1.85 


Df(lGHz) 


0.0007 


0.0008 


0.0011 


0.0049 


0.0041 


0.0092 


CTEz 
(ppm/'C) 


147.8 


118.2 


85.1 


62.2 


11.8 


NA 



A*.2"sr*p4t^*i*Jl4 ^PTFE & fa #}CTE Z (z & tf Jl & i 
2rfc)iM47.8 ppm/ °C ' ffij fit £ *K * m 4£ ffl ^ IS. at 

* '14 ft f t ?l '14 ~ *. 4b # ) # ^ iio T * P£ 4S. * CTE <i. ' & 
40 $ * ■§" fcb #j *4 i& * • CTE ^ F£ 5.11. 8 ppm/ 

& ° 
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i » fttylSLW (12) 

^ # # ^ * #oDk - Df m m & # «f *j 412 1 • ptfe & £ 

&#Dk*»Df^#J ^2.05^0.0007 • tfnPTFE ^ a ^ ^ ^ ?L 
iFf] 4^7 f t Dk *oDf & ^ # # • ^PCB ffn -T ' fa 4LDk »T 
^t&PM&ltlfr^jtCpropagation delay) #o £ -g- 
( cross- talk) Jjl fl • itb^^# B ^t' s r#**^-^^-^JiTfj^- 
& Pf- teDk <g. f«J 1 . 7 0 » tfn & itb # F-1 • & -fg. ^Df JN Ff- 
#jfe#Krise time degradation) • $tfcft1R&.lBLtin~£ ' 
H # ^Df j& ^0. 004 » 

s£ & ^ # ^ e, a * #j ^ E *° _t • & £ n # ffl a 
* £ *. # «« • *t*r&Sifc&#* ' -fc^Jtt***^^**** 




% \ m & % w * «fe m m m. %l ( * &a ) bl is. ^ 

f 4ft. ( A *b ) tf> t ?L -f± - a *b # ^ # ^7 m*4fc*t*Mkifcit 
ffl(FTIR) • . . ' 

$ 2 ® ^ 4^ # B 3 * «fe #J fc. ffl 4i is. ags. Tic «t4 & f t ?L 
<& — a 4b ^(MCM-41 ) & &. m tit( & Ula) - !& *g fc( # Ul 
b) - l£ at f ( * Ulc) =. « 8f £ & M m (XRD) • 

9 3a ffl jft # b/3 fc| #t ffl ^ !£? iSfe A <ft & f ^ 

t ?l «I4 ~ #L 4t ^ ft. a «. jfc m ' ^ 3 b ffl %j B J H ?l ffi ft 
# ffl • 

9 4a >s.4b m % % w * m w #l m ^ & t & t ?i ~ a 

-ft ^ #j f it ^ t ^ A m Bl (TEM) > ft %>l I? ^ A30 % ,8.2 0 ^ 
° 

#5a A5b K^^^^ — a^b^^L^fe^,©^#^^€ 

*5cA5dffl** t MCM-41 £30 
ft A % + m Wl SI • ^«'J^^A10000^->8L30000^ • 

[ # Sfe tfc ] 

& ° 




l . - 4* * ?L tt — ft 4b # / ft. & * ^ &7 ^ # *4 ' tL £ 

4^? 





10 


5.70 


ft 


* 






« ^ 0 . 1 5. 5 0 nm 4l is. ®Sl * St f 4l 




?l tt 


' 


ft 


4b 






&30 


5-90ftsf^^il^^.^^7 » 






2. 




t 


«■ 






ft 


® 


^ 1 m Pft 34 ^ t ?l tt ^ ^ lb / ft. 


% 


* 




» A— 




# 




> 




T 


i£ &t ffi. 7jc tt St % + tt — % 4b 












4b 










?K tt St % T ?L tt ^ 4b o 






3. 


i 


T 


n 






fe 


ran 

HI 


$ 2 At s4 t ?L tt j=- H 4b ^ / ft. 








-A- 














^ e!i 7jc tt St ^ t ?L tt ^- ft 4b 














tt 


at 




-A- 1 








4. 




t 








$6 


ran 


^ 3 At 34 ^ t ?L tt — H 4b / H 


% 


* 


^ #7 


» A- 


A. 






» 




T 


t£ 1551 7K tt St f #J 4^ # i J8SL 7jc tt ^ 






" ii 


4b 










El 




M * gr & & At M ^c, # • 






5. 




t 


tt 






*-Ar 

ft 




^l^At34^-t?Ltt^ft4b^/ft J 










A 


# 








T 


Is. agft. 7jc tt St ^ t tt — ft 4b 




ft 








^7 










7^ tt St W 3- T ?L tt ^- ft 4b ^ ° 






6. 


■bp 


t 


n 






ft 




^ 5 ^ At i4 t ?L tt — ft 4b ^ / H 


% 


* 


& #7 




* 


n 






& 


t 


» a - . ft ft | _ | «^*C- fc I > a ft AS" a a 

^ m. ?K tt St f 3- t ?L tt ^- ft 4b 












m. 




tt 


St 




#U t ?L tt ^ ft 4b ^ o 






7. 






n 






ft 


n 


^6^At344Lt?Ltt^ft4b^/a 


% 


* 




«. 












t 


t£ «H 7 Jc tt St f #J # # ,t! «^ «fc ^ - 




4b 




*A 












* 


la i-Ttii^ftif • 






8. 


*» 


t 








ft 


n 


* 7 At i4 ^ t ?L tt — ft 4b ^ / a 






^ #7 








tt 






t 


1^ ^ *fc 0 #Hflf l^ii 


f 
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n & - siatiif - ^ * ^. f *. & 

f a * ^ EL - ZL & Ss. & ffi te. & to. • 

9 . *» * t» #4 ft ffi *l*/tfifc*- + *L44.=.JMb#/|Lft 

^^(alkoxy f 1 uor oe t hy 1 ene copolymer) - #p- ej |L 

#p- ^- 3£ #j ( e t hy 1 ene t e t r a f 1 uoroe t hy 1 ene copolymer) -5. 

& to & m to. /£ to • ■ 

10. **1f*«ftH*U*mifc4L + ^44-=-*l'fbJp/ll 
ft * ^ fa «L ^ # #4- ' *ttt««L*4tatt4L + ?L 44 ^ ^ 4b 

# ^ ?l ffi fyffch?]n>ik i -XfaV6 ° 

11. *i f tt # *•] ft ® % 1 0 ^ m St ^ t *L '14 ~ % 4b *?/ & 
ft*^4fo*-fr*t*l- ' * t « « at * at f ^ t *L '14 — % 4b 

ii m # n h %l jw # ?4 • 

• 1 2. *a * tf * ft SI # 1 0 * /* & 4l t *L 44 — & 4b a 

# ^ ?i a=i # n ^ %l m # ?»j • 

i3. *° 1 1 «- * $1 n, n is i ^ m ^ t ?l 44 — a 4b ^ / a 

£ & fa & ^ # *4 ' At^li 35fL * 44 2*. t 4l t *L 44 ~ & 4b 

1 4. *o t * * #4 ft B) % 1 ^ #T it ^ t *L '14 — *, 4b #/ ft. 
% % 4- fa it & # ¥t ' £ttS*£St*44i5fct4L + ?l 44 — JMb 
^ & 4ft & H*. • 
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t 



is. *o t tt # #j & m % i # m m. 1 ?i 44 ~ ft 4b ^ / 

& 3t ^ ^ H & # ' & * #5 5.120ppm/ °C ^ & Jg jft 4ft & - 
l.4.£l.84L^«1|fftA0.0008.£0.05^«ft4ftft. • 

16. *» t If ■$-#•] |£ E £ 1 £ 1 5 31 + 4* - # 0f i£ 4l t ?L 44 
~ a 4b / a ft 35. ^ 4fc ^ # ft • 4ft 4& ffl ^ € 3& 4& & 

• 

17. ^tHliHAH £ 1 6 4i #r & ^ t ?L -14 ~ ft 4b & 

& * ^ 4fo ?£ ^ # *4 ' ^#4jt^^^^€^fe&fe • 

1 8. - m t ?l 44 ~ ft 4b ty/ & ft * ^ ^ ^. ^ # ft > & & 
^ i tb * ^ ft « t ?L «I4 ~ ft 4b ^ / JL ft % ^ #7 41 ^ # #4- 
it^€t*t(Dk)<4 > # ft 4ft ft(Df )<0. 04 A. ft J* jft 4ft ft 
(CTE<60ppm/ °C ) 4l 44 f 4L ?l *1 &0. 1 5-50nm ^ & SR. * 44 8fc 
f t ?l 44 — ft^b^^l,^^^^ • 

19. *u t * # #4 ft ffl )H 8 ^ i£ ^ t ?l 44 ~ ft 4b #1 
ft £ ^ #7 «. ^ # ^ ' * t « ^ a& * '14 afc f 4l t ?L 44 — a 4b 
* © & i& 4b ^ ^, aft * 44 2fc f t ?L 44 ^- ft, 4b • 

2 0. *ot*#*lftlH*193iHt*4Lt^L<4-=-«.4b^/IL 
ft * ^ #7 41. ^ # *t ' * t « « * 44 at f t *L '14 ~ ft 4b 
# ^ £ © & 3& * 44 & f #j *| & o 

21. *o t ft * *J IE ffi % 2 0 * m i£ ^ t *L 44 ~ ft 4b # / £L 
ft * ^ 4& H & # *4 ' I til «[ 7jc 44 Bfc f #J 4ft # i ffi. 7jc 44 ^ 
«t m * S 4b ^ ^ - S ^. m - A^ilE.^/*rf3Sa.^ 1 &.«f- 

22. t tf # ^1 le, ffi « 1 8 m m UL ^ t ?L '14 ^- ft 4b a 
ft * ^ ^ ^. ^ # jN- ' & +«««&.*4±2fcjf4L + ?L 44 ft 4b 



v 
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# 4& £ © M i& iffc 3£ ^ 5$. 3& * 44 at f 4l t H 44 ~ ft 4b • ^ 

23. *o t If # #-] i& g £22 ^ #r it t ?l 44 ft 4b ty/ #i \y 
% %. & to %l & # m- ' * « % * 44 at f ^ t ?L 44 — ft 4b 

# & i§ £ & StL * 44 at f #j t ?L -14 ^ ft 4b *P • 

24. t If * #■] fa ffl £23 3g m it ^ t ?l 44 — ft 4b & 

% & & v>j & m » * t « «l_ * 44 at t w a # i ^ a * 

& 4b ^ a - A m & £■ la ^ m & # • 

25. *□ t if j. *>j $& s ^ 24 * m it ^ t *l 44 — ft 4b a 

f ft £ # % * « & & & iL f ft & # ft * * & .= f ft * 

* ^^^&^&^&=-fft&^^ * 3, 3, 3- ii ft & 

= f ii^^ - it * & ^ m & & & • 

26. *> f «* -9- *4 4& H 9 1 8 ^ m it 4l t *L 44 ~ ft 4b ft. 

# % ^ ^7 4L ^ # *4 ' *+**L**'fr4fe4*#fi ^ra a ^ 

:J#^-3£#j(alkoxy fluoroethylene copolymer) - ^>^e3 
H #F & ^ $7 (ethylene tetraf luoroethylene 
copolymer) A. & $3. $L # • 

27. 4» f ft * *4 f& H « 1 8 ^ m it t 7L '14 - ft 4b ft 
& %l & to & W » * t « M AIL ^ at f 4l t ?L 't± ^ ft 4b 

28. ^ t If -I- « IE HI ^27 a* m it t *L 44 - ft 4b ^/ ^ 
* ^ to «. ^ # ^4 ' * t M sft, * <f4 at f ^ * A «f4 ~ ft 4b 

^ ?l m m n h hl m m n • 
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29. t n # #'J la ffl £27 m ft it 4l t ?l '14 ~ ft 4b & / 
& * ^ #7 *£ # ' £■ t t£ & 3d * *t & f * *L '14 — ft -fb y V 
^ 4l ?L ^ # ?»] h * %L M # ° 

30. *a * 1fr ■* #'J ft ffl % 1 8 JH m it t ?L '14 — ft 4b & 

^ & HE *t Jlfc • 

31. * t tt # #'j ft n ^ 1 8 * ft it ^ t ?i <i4 ~ ft ib ^ / a 

^ & a ^ Mi • 

32. t tf * #J ft ffl £ 18 5.31 ^ t & - * m it 4l t ?L 

& • 

33. t tt * *'J ft S £32 ^ m it t ?l '14 ~ ft 4b ^/ a 
% % & to Ik & # «■ • & #, tt.ffi**-ft*K«xft-«l&*L- 
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*«*4L*ff*(ml/g,STP) 





=3 

3 




% 9/22 i # 10/22 1 




(4. 9& )t i* Isft&m :+ ?U± - 



4Mb*? 



# 10/22 1 

I 



$ 11/22 1 




$ 11/22 1 




# 13/22 I 




* 14/22 S 




£ 16/22 1 





9 13/22 5 





9 14/22 I 




9 15/22 5 




m 




% 16/22 I 




% 17/22 I 




# 19/22 I 





21/22 n 



% 22/22 1 




